Evaluation of a topical iron chelator in animals and in human beings: short-term photoprotection by 2-furildioxime.
In previous work we found that iron is a factor in skin photodamage, apparently by way of its participation in oxygen radical production. Here we report topical photoprotection with the iron chelator 2-furildioxime (FDO). Our purpose was to determine the level of photoprotection provided by FDO in both animal and human testing. Mice, guinea pigs, and human beings were treated topically with 5% simple vehicle solutions of FDO versus vehicle. The skin was then exposed to doses of simulated solar UV radiation greater than the minimal erythema dose. Mouse skin was harvested for analysis of ornithine decarboxylase (ODC); guinea pig skin was graded for erythema; and human skin was graded for erythema and biopsy specimens taken for analysis of ODC and for histologic evaluation. In animal testing with simulated solar UV radiation, topical 5% FDO provided 90% protection against induction of ODC in the hairless mouse and sun protection factor 3.5 against erythema in the guinea pig. In a double-blind, paired-comparison, vehicle-controlled clinical test, 5% FDO applied topically before a single dose of simulated solar radiation at three times minimal erythema dose prevented UV-induced erythema, sunburn cell formation, epidermal thickening, infiltration of inflammatory cells, and induction of epidermal ODC. The high level of protection provided by FDO indicates that metal chelation is a significant approach to providing photoprotection.